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of the electron fluxes on their “equivalent” enorgy within the 
range of from -42 to -54° geomagnetic latitude in altitudes of 
from 1720 to 1880 km in the night of May 15, 1958 above the 
southern part of the Pacific. When the sputnik rotated rounc 
its two axes, the intensity of the electron fluxes changed con 
siderably. The electron fluxes are probably the cause of the 
heating and expansion of the upper atmosphere (which was de- 
duced from the slowing~down of the sputnik). There are 1 fige 
ure and 17 references, 9 of which are Soviet. 


Institut fiziki atmosfery Akademii nauk SSSR (Institute for the 
Physics of the Atmosphere of the Academy of Sciences; USSR) 


April 14, 1959, by A. I. Berg; Academician 
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PUgSE X BOOK EXPLOTTATICY 807 /4281 


Atetentya wack 20c% 


" Yokuestvenngye wputoikt tenli, vyp. 4 (Artificial Rarth Satellites, Bo. 4) 


Moscow, 1960. 205 pe Errata alip inserted. 6,500 copies printed. 


Rasy. Bd.: L.V. Karnosovs; Ed. of Publishing House: M.I. Pradkin; Tech. 24.1 
T.P. Polenova. 


PURPOSE: ‘This collection of articles is intended to disseminate data collected 
in inveetigutions performed by means cof artificial earth satellites. 


COVERAGE: he collection consists of 15 articles dealing vith scientific data on 
Goviet artificial earth satellites (AES) end comatc rockets. The topics dis- 
ewased include measurements of the density of the user ataceybere, motion of 
AES, missurementa of micruseteorites and matecric matter, masnatoetria maaaure- 
sents of cosmic rays, electrical potential, and spectrm of positive tims. Tha 
eallection ta part of @ series published regularly. References follow seach ‘ 
article. 


Artificial Earth Catellites, No. 4 80v 4282 


Shrarts, YeM. Method of Determining Electrical Potential of Boties tn 


Plasca 
Fazamors, 2M, Isvestigntion cf Micrunetecrites cc toe Thimd Soviet ARS 


[etoein, 2.G- Sase Results of the Haasurement of the Spectra of ta 
Maas af Positive Ions on the Third Soviet AZ} 
Messuresents vere eale vith a mdio-frequency-zess spectrometer on 
the thind Soviet AES at an altitude of 205 to 40 am and between 27° 
ast 65° sorth latitula. 


Srafer, YuG., ent A.V. Taryzin. Measuring Coaaic Rays on Geophysical 
Recketa LO age ee 


1.5. Artificial Comet as & Method of Cptical Obeervatioa 


<3 

“of Roskets 
The anthor descrites varicua kints of observation end casi 
relative errcrs. He diecusnes eane Soriet anit son-Soviet articles 
on the subject. 
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PASE BOOK EXPLOTTATION 80/2613 
Intarmatiocal Cosmic Pay Confereace. Moscow, 1959. 


Proceedings, y. III. Moscow, 1950. 253 p. Errata slip inserted. "2. of 
copies printed not given. 


fpennoring Agency: International Union of Pure and Applied Physics, Covala 
fay Comission. 


Baar G. 1, Syrovetekty,Faltorial Wart: G. B, Didanoy (Ed,-in-Chier), I. Pe 
Ivanenko (Assistant Ed.-in-Chief), N. M. Geraaimova, A. [. Niktahoy, Vv. I. 
tateepin, B. A. Kirenoy, b. I. Dcrmaan, V. F. Tultnor, S. I. Gyrovatskiy, ¥. H- 
Iedoror, Tu. N. Vavilov, and A. T. Abrosimoy. 


FuURPosz: Thisa book is intended for physicists, astrooomere and other ectentiate 
ocacersed with the earth's radiation belts and comic ray reoearch. 


This paper presents experimotal data on fast corpuscles of the 
upper atwosphere and gives a dstatied deseription of tha aquipacat 
used in the axperioent. x 


11. Dorma, [.[. On the Problem of the Rature of Soft Radiation io the 
“Upper Atassphere TH80 
+ This paper sizrmriceg the avmtindle data ca bursts of soft 
radiation in the ateosphert and investica%s the nature of the 
bursts in relation to proceseqa co She mun, in corpuscular 
stowans, acd in the interplamtary sedis. It also inwsti- 
ates the cature of these bursts in relation to the proparties of 
the Earth's belts of radiation. 


« Aakarfyan G. A. On the Nature of tha External Padiation Delt of the mute 
wea 

Xt Le stated that the extemal radiation belt encireling the 
earth is of nuclear origina, but that the explanations of the captures 
and accumulation af particles by the Earth's mumetic fleld in 
the course of {ts local vartations are oot convincing as an exe 
Planation of the nature of the oxtarmal mifation bnls. A nore 
convincing explanations of %mm ooserved effects ts given in this 
paper. 


‘TI. PROMART CODUC RADIATION 


Soergy Opretrus of Primary Cotzle Particles 
Tale paper explains the results obtaleed frm inmest- 
gations of the electron ctepenent of cosmic cmiiation tn the 
upper layers of tie atecepher. 
sand GA, fiecesy in Wicancrzan). 


axperimsats., The all ‘art bas seen published fn Rusalan is 
the Zhurnal exsparinental ‘acy { teoreticveszcy fistc1, 35, 1335 (1958), 
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SHKLOVSKIY, .I.. S. 


Doctor of Physico—Mathematical Sciences. 


I. - 8S. SHKLOVSKIY is the author of an article entitled "Here It 
Is, the Artificial Comet!" dealing with clouds of sodium vapors 
released from the second Soviet cosmic rocket. 


Mt Stantsii v Kosmose (Stations in Outer Space), a collection of 
articles, published by the USSR Academy of Sciences, Moskva, 
1960, with foreword by Academicians A, N. Nesmeyanov and A, 
V. Topchiyev, p. 275. 
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3/169/61/000/008/033/053 
3, 1730 (v6, 11 ay 1166) A006/A101 


AUTHOR: Shklovskiy, I. S. 


TITLE: Achievements of radioastronomy and the radioastronomical theory of 
the origin of cosmic rays 


PERIODICAL: Referativnyy zhurnal, Geofizika, no. 8, 1961, 8, abstract 8658 
("Tr, Mezhdunarodn. konferentsii po kosm. Jucham, 1959, v. 3", 
Moscow, AN SSSR, 1960, 209-215) 


TEXT : Information is given on the sources of non-equilibrium radio radia-~ 
tion in the Galaxy, arising as 4 result of synchrotronous emission by electrons 
moving in magnetic fields. Such sources are: the galactic halo, the spiral 
structure of the disk in the galactic plane, the region about the Galaxy center 
and discrete sources, i.e, nebulae arising as 4 result of supernova bursts. 

The Sun is in the disk near the edge of the spiral arm; therefore radioastronome 
cal data, pertaining to this area of the Galaxy 4re of greatest interest. In 

the closest surroundings of the solar system the eogeentravton of relativistic 
electrons with E > 109 ev energy must be N~ 3.10 - em72. This conclusion, drawn 


from radioastronomical data is in agreement with the estimate of nN 6.107! om73 
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Achievements of radioastronomy ... AQO06/A101 


which follows from the experimentally established fact on the absence of rela- 
tivistic electrons in the composition of primary cosmic rays. The spiral struc- 

ture of the radio emitting disk develops as 4 result of the fact that relativistic 
electrons originate in the spiral arms of the Galaxy ‘bursts of second~type 

nuclear interactions of protons of cosmic rays in the clouds of 
interstellar gas) and then diffuse into the halo, Calculations show that in \X 
sources, indentified with second-type supernovae remnants (Cassiopeia A type), 

about 10 9 relativistic electrons_are contained with E > 109 ev, and the total 

ener of electrons with E > 2.10 ev in such an expanding nebula attains about 

5.10 erg. The kinetic energy of expanding nebula and the energy of the 
magnetic field enclosed, is about 10 9 - 102° erg. Therefore it can be assumed 

that the full energy of relativistic partiples (mainly protons) developing 

during a supernova purst, attains about 10 9 erg, It is mentioned that a number 

of known, extended regions of enhanced radio emission (Puppis A, Velus X type) 

are remnants of supernovae which burst several thousand years ago. Therefore 

the galactic disk of radio radiation can be conceived as a totality of such old, 
disintegrated supernova remnants, Simultaneously it is noted that the collision 
of heavy cosmic ray nuclei with hydrogen nuclei in the spiral arms of the Galaxy 
can fully explain the concentration of relativistic electrons observed in the 


supernovae, 
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disk, This ciroumstance is most important if one considers that in virtue of 
maintaining the adiabatic invariant sin? @/H, the relativistic electrons yielded. 
by the supernova nebulae (where magnetic field H is intense) will not produce : 
noticeable synchrotronous radiation, It is assumed that in the region of the 
galactic center, first type supernovae are the source of itageg ga particles, 
In this region ecucenineyion of relativistic electrons with E >107 ey, attains 
Nxw1,5° 10712 om" and their total amount is about 3.1050, If bursts of first- 
type supernovae occur once in 10° years, then the: number of relativistic elec- 
trons observed in the region of the galactic center will accumlate within merely 
107 years, Apparently, the power of relativistic particle sources, located in 
the galactic spiral arms, exceeds the power of sources concentrated in the region 
of the galactic center. 


N, Kaminer ve 


[Abstracter's note: Complete translation] 
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SHKLOVSEIY, 1.5. 


Nature of supernovae, Astron.zhur, 37 no.3:369-380 My-Je '60, 


(MIRA 13:6) = 
1. Gosudarstvennyy Astronomicheskiy institut im. P.K. Shternberga. 
(Stars, New) 
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AUTHOR: Shklovskiy, I> S. W 
rdines we ee preseeneemtet ener SIZES Lao CCS a) 
TITLE: On the Nature of the Sag-A Source of Radio Emission 


1960, Vol 37, Nr 3; 


PERIODICAL: Astronomicheskiy zhurnal, 
pp 591-592 (USSR) 


ns by Drake (Ref 1) it 
thermal 


ABSTRACT 3 According to re 
is rather proba 
radio emission are abs 
The compact (~10') an 
the nucleus is apparen 
to ionized gas having 
Two strong intensity maxima 

VY galactic equator" symmetrically on either side of the 
nucleus and at a distance of about 44} are of a non- 
thermal natures It should be voted these two maxima 
have been observed by Mills (Ref 2) on 3.5 m, However, 
the relatively low resolution employed did not exclude 

other interpretations. Recent high resolution observa- 
card 1/6 tions suggest that non-thermal sources of radio we 


ple that strong sources of non- 
ent in the galactic nucleus. 


tly of thermal nature and i 
out 10- cm» 


located on the ‘ttrue 
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On the Nature of the Sag-A Source of Radio Emission 

a torus surrounding the galactic 

adius of 100 parsec and a thick~ 
ness of about 20 parsec. Its plane coincides with the 
plane of the "true" galactic equator determined by the 
distribution of interstellar hydrogen. The present 
author suggests that the distribution of sources of 
non-thermal radio emission about the galactic nucleus 
can be given a simple explanation. Owing to the high 
density of the gaseous interstellar medium in the 
neighbourhood of the galactic nucleus, a large 
concentration of relativistic electrons cannot be 
present in this region, since these electrons would 
relatively rapidly lose their energy by collisions with 
the hydrogen atoms. The energy losses by relativistic 
electrons (in eV/sec) can be represented by a formula 
of the form given py Eq (1) in which the first term 
represents ionization losses and the second radiation 

Card 2/6 losses. This formula has been given by Ginzburg in 
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Ref 4. When n = lO?’cm ” and E = 10” eV, we find 

that dE/dt = 1.1 x 10-3 eV/sec and, consequently, an 
electron is already considerably retarded after about 

3 x 10' years. Since in the whole Galaxy there are 
about 1041 stars of type II population and one 

type I supernova explodes after approximately each 

300 years, it follows that in the neighbourhood of the 
nucleus,where the number of stars acgording ro 

Rougoor and Oort (Ref 3) is about 10°, such explosions 
will occur at intervals of a few hundred thousand years. 
This means that the relativistic electrons will be 
practically completely retarded between these explosions. 
On the other hand, the inflow of relativistic electrons 
into the region of the nucleus from the outer regions of 
the Galaxy is assisted by the presence of a relatively 
high interstellar magnetic field, Thus, the absence 

of non-thermal synchrotron radiation in the neighbour- 
hood of the galactic nucleus can be explained quite Wy 
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naturally. Beginning at a distance of about 50 to 
100 parsec from the centre, the density of the inter- 
stellar gas according to Rougoor and Oort (Ref 3) is 
sufficiently small to favour the “Yaccumulation" of 
relativistic electrons. At the same time the magnetic 
field in this region is still sufficiently large and 
possibly larger than in the neighbourhood of the sun 
by an order of magnitude. According to Mills (Ref 2) 
the brightness temperature of non-thermal radio 
emission on 3.5 m in the neighbourhood of the torus 
surrounding the galactic nucleus is close to 35 000°. 
After the background is subtracted, the brightness 
temperature is reduced to about 10 000°. Since the 
extension of the emitting region along the line of 
sight is about 100 parsec, it follows that 
A T,/A® we 100°K/parsec. On the other hand, according 
to Mills (Ref 5), At, /AE x 2°K/parsec in the spiral 
Card &/6 arms of the Galaxy as measured on 3.5 m, Since 
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non-thermal radio emission which surrounds the galactic 
nucleus, Thus, the Sag-A source of non-thermal radio 
emission can be explained without assuming a large 
concentration of relativistic electrons near the 

centre of the Galaxy. The observed properties of this 
source are simply a reflection of the specific 
conditions which exist in the central regions of the 
Galaxy. 


There are 5 references, 1 of which is Soviet and 
4 English, 
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On the Nature of the Sag-A Source of Radio Emission 
presence of a rapidly sharp boundary in the torus of 
: (Note: This is a slightly abridged translation) 


SUBMITTED: April 3, 1960 
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AUTHORS; Gringauz,"K.1., Kurt. V,G.,. Moroz, V.I. and 
Shklovskiy, 1.5. 

TITLE: Results of Observation Obtained with the Aid of 
"Char ged-pa rticle Traps” Mounted on Soviet Cosmic 

\/ Roskets at Altitudes up to 100 000 km 


PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol. 37. No. 4&, 
pp. 716 - 735 


TEXT: The ionized gas and energetic electrons in interplanetary 
space were investigated with the aid of three-electrode charged- 
particle traps mounted on three Soviet cosmic rockets. These traps 
are the result of further development of instruments based on 

probe methods, Four three-electrode ion traps were mounted on the 
spherical container carried by the first Soviet cosmic rocket 
launched in the direction of the Moon on January 2, 1959.\” Each trap (x 
consisted of three hemispherical and concentrically-mounted 
electrodes whose radii were 60, 22.5 and 20 mm, respectively. 

The two outer electrodes were fine metal grids. while the third 
electrode was continuous and served as the collector of the charged 
particles, The potentials relative to the body of the container 
Card 1/9 
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were as follows: collector 90 V; intermediate grid S) - 200 V; 
the outer grid So 4 10V and OV in the case of two of the four 


traps. The potential of the outer grids of the other two traps 

was +15 V and their collectors were connected together. The 

general arrangement of electrodes in these three~electrode ion 

traps is indicated in Fig. 1. The first grid (g,) served to 

suppress the photocurrent from the collector produced under the 
action of the solar radiation and other radiations incideat on the x 
collector, This grid also suppresses secondary electrons emitted 


by the collector. Ail the traps were located in the meridional 
piane of the container. Different potentials were given to the 
outer grids in order to estimate the energy of the positive 

particles entering the traps and, in particular, to distinguish 


between currents due to stationary gas particles (energies of 
the order of 1 eV) and currents due to protons in the corpuscular 
streams, whose energies are higher by two or three orders of 
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magnitude. Current amplifiers were provided and positive currents 
between 167°" and 5 x 107? and negative currents between =r aaa 


~ v 
and 2 x 10 9 A could be measured, In the case of the second cosmic 


rocket the potentials of the outer grids (g,) were -10, -5, 0 x 
\ 


and 15 V, respectively, The collectors and the inner (anti- 
photoelectric) grids were plane. The traps were located at the 
corners of a tetrahedron inscribed into a sphere, In these 
traps the photoelectrons due to solar radiation and emitted from 
the outer grid do not reach the collector and the collector phcto- 
current is completely suppressed by the electric field between the 
collector and the inner grid. Photoelectrons from the latter are 
partly ejected from the trap or strike the outer grid and are 
partly intercepted by the collector giving rise to a negative 
current in the collector circuit, In this way, the negative current 
in the collector circuit due to the illumination of the inner grid 
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was reduced by an order of magnitude compared with the traps 
mounted on the first rocket, Most of the aluminium surface of 
the container was covered by an A190, coating (er film). If the ptatial 


on 5 is less than kT/fe then the positive ions due to the 


stationary interplanetary gas penetrate into the space bounded 
by Eo are accelerated in the field between Sy and So and, 


on passing through Sy 3 enter the collecter, Thus "0 volt", Xx 


-~§ volt" and "-10 volt" traps should record ions due to the 
stationary plasma which would be larger for lower values of the 
potentiai on So ° If the Latter is very much greater than 


kT/e then the ions will not pass through g¢ and the +15 V trap 
: 2 


will not record ions due to the stationary gas with a temperature 
of, say, 10 000 “K, The electrons due to the ionised ges do not 
enter the collector since they are ejected by the field between 
Card 4/9 
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Zo and &, (200 V). However, energetic electrons beiongang to 
the’ radiation belts cannot be stopped by the Sy grid end x 


electrons with energies greater than 200 eV give rise to negative 
collector currents. Measurements obtained with these tmaps were 
corrected for the effect of the potential of the container and 


its motion, Fig. 6 shows the currents measured on September 12, 
1959 at altitudes up to 25 000 km, using traps with Vv, = O and 


+) 


te 


415 V. The translational motion of the container is accompanied 
by the simultaneous rotational motion and hence the 

orientation of each trap relative to the velocity of the container 
and the direction of the Sun varies continuously. The maximum and 
minimum values of the collector current correspond to cartain 
definite orientations of the eontainer. In order to exclude the 
effect associated with the rotation of the container, tine 
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experimental results can be shown in the form of curves 

connecting the maximum and minimum values of the collector 
currents, In Fig. 7, Curves l, 2, 3 and 4 are the upper limits 

of the recorded values of collector currents with the potential 

of the outer grids relative to the container equal to -10, -5, 0 
and +15 V, respectively. Curve 5 is the lower boundary of the 
collector currents for three traps, in which the potential of the 
outer grid relative to the body of the container was negative or 
zero, These curves show the considerable dependence of the current 
due to positive particles reaching the collector on the potential 
of the outer grid. At altitudes exceeding 3 000 km the positive 
potential of the outer grid retards the positive ions almost 
entirely and prevents them from reaching the collector: The lack 
of similarity between Curves 1, 2 and 3 can be ascribed to changes 
in the orientation of the traps relative to the velocity vector 
and the direction of the Sun, Fig. 8 shows the data obtained with 
the second cosmic rocket, The upper continuous curve shows the 
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upper boundary of the measured values of the currents in three 
traps with the outer grid potentials negative and zero. The dotted 
curve represents the upper boundary of the values of the collector 
current for the trap with outer grid potential euqal to +15 Ve 
The lower curve is the lower boundary of the measured collector iX 
currents in all the traps. In this part of the trajectory (25 000 
» 100 000 km) the positive collector currents are practically absent 
from all the traps while near 60 O00 - 70 O00 km the collestor 
currents in ail the traps are simultaneously negative. Fig. 9 shows 
the upper boundary of the values of collector currents for traps : 
with negative and zero outer grids, respectively. The crosses refer 
to vs = -LO Vand the open circles to ve = QO V, These were 

2 2 
recorded using traps mounted on the first cosmic rocket, Fig. 10 
shows the currents for the "25 V" and the ”-10 V™ traps recorded 
at altitudes up to § 000 km. The '25 V" results are represented 
by the triangles and the "-10 V" results by the points, These results 
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. The final conclusions are summarised 


ded by a plasma having an ion 


concentration of ~ 10 em , which ~ extends to R = 22 000 km. 
The density of this plasma, which can be looked upon a5 the ionised 


compone of the "geocorona", decreases regularly with altituds. 
2) The Veoncentration of interplanetary iopised gas in the neigh- 
Less than 100 cm and very probably less / 


bourhood of ,the Barth is 
than 30 cm ~. 
3) In the region of the 


radiation belt there are few electrons Xx 


having energies greater than 200 eV. In the region between 55 000 
and 75 000 km, the concentration of these electrons reacnes a 


maximum, It follows tha 


t the energy spectrum of the electrons in 


the region of the maximum of the outer radiation belt is much 
harder than beyond its outer boundary. 

has been established. This belt surrounds 
between 55 000 and 75 000 km. It consists 


4) A new radiation belt 
the Earth and is located 
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of electrons with relatively low energy (although greater than 
200 eV), Further studies of this new radiation belt are said 
to be urgently required, 

There are 11 figures, 1 table and 26 references: 1 German, 

10 English and 15 Soviet. 


ASSOCIATIONS; Radiotekhnicheskiy institut Akademii nank SSSR 
(Radiotechnical Institute of the Ac.S¢-.. USSR) 
Gos, astronomicheskiy in-t im. P.K, Shternberga 
(State Astronomical Iestitute imeni 


P.K, Shternberg) 
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AUTHORS: * Shklovskiy, 1.S., Moroz, V.I. and Kurt, V.G. 


_——— ~h 
TITLE: On the Nature of the Barth's Third Radiation Belt VY 


PERIODICAL: Astronomicheskiy zhurnal, 1960, Voi. 37, No. 3, 
pp» 931 ~ 934 


TEXT; Results obtained with the aid of ion traps set up on 

Soviet cosmic rockets indicate the presence of a third (outermost) 
radiation belt (Ref. 1). This belt consists largely of relatively 
soft electrons with energies greater than 200 eV. In the region 
of the so~called second radiation belt and up to altitudes of 
about 50 000 km the flux of elegtrons_yith energies greater than 
200 eV is less than 2x LO’ cm sec ">. On the other hand, in’ 
the region 55 ooo < R <€ 75 OOO km the flux is about 


2 x 10° Sa oaee ee Thus (as was shown in Ref. 1), the second 

belt should consist mainly of electrons having relatively high 
energies (a fewtundreds of keV) and these electrons move in the 
magnetic trap- The problem therefore arises as to what is the 


nature of the electrons forming the third (outermost) radiation 
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belt. In this connection it must be emphasised that both during 
the January and September launchings of Soviet cosmic rockets the 
solar activity and the magnetic disturbances were at a tow level. 
However, there are grounds for supposing that even during periods 
of low activity the Sun constitutes a source of a permanent though 
relatively weak corpuscular emission, i-e- it gives rise to the 
so-called "solar wind". * ft is argued that the third radiation belt 
-is formed as a result of the interaction of this "solar wind" and 
the Earh’s magnetic field@ahd this leads to a redistribution of 
the energy, resulting in a net transfer from the protons to the 
electrons. The third radiation belt is a formation characteristic 
of magnetically quiet periods, when solar activity is low. It may 
be expected that during periods of high solar activity, when 
intense corpuscular streams reach the Earth's atmosphere, both the 
third and second belts will be deformed, and their characteristics 
will be strongly affected. It is suggested, therefore, that the 
experiments should be repeated at periods of high solar activity: 
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AUTHOR: ‘Sh lovskiy, I, S. 

TITLE: Radio Galaxies 

PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol.37, No.6,pp.945-960 


TEXT: The present paper is sub-divded into the following 
sections: 1) Critique of the hypothesis of colliding galaxies; 

2) Cygnus A and Centaurus A as sources of the same type but at 
different stages of evolution; 3) The nature of radio galaxies. 

In the first section the author argues against the collision 

mechanism as a reason for the radio emission of the Cygnus A source. / 
Thus, the spectrum of Cygnus A obtained by Minkowski with a slit x 
position angle of 90° (Ref.1) (the slit intersected both the bright 
condensations which were interpreted by this author as the 

colliding galaxies) does not indicate the presence of any difference 

in the radial velocities of these condensations. From this it may 

be concluded that the relative radial velocity of the two 

condensations cannot exceed 100 to 200 km/sec. On the other hand, 

on the present scale of metagalactic distances the distance of 

Cygnus A is about 220 Mpc. Burbige (Ref.6) and Shklovskiy (Ref.7) 


have estimated the minimum value of the energy of relativistic 
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s and the magnetic field in this source on the basis of the 
synchrotron radiation theory. Using the present r 5 x 1000 ere Mh 


particle 


this minimum energy was found to be of the order of 5 x 19 erg 
(Ref.6). According to the colliding galaxy hypothesis, the kinetic 
energy of interstellar gas should serve as the source of energy of 
the relativistic particles and of the field. If one accepts the 
interpretation given by Minkowski and Baade’'in Ref.1 that the 
colliding galaxies are in fact gigantic spirals of late bypess then 
the mass of the gas in them can hardly exceed ~~ 2 x 10 g. In 
order to satisfy the various energy relationships, it is necessary 
to assume that the relative collision velecity should be greater 
than 7000 km/sec. Comparison of this figure with spectroscopic 
data for Cygnus A clearly shows that the colliding galaxy hypothesis 
cannot be correct. Next, Cygnus A has an absolute magnitude of 
21.3. Vv. A. Ambartsumyan has frequently emphasized that the 
probability of collision of two gigantic galaxies is negligible.so 
long as collisions between galaxies with ordinary characteristics 
remain unobserved. Ambartsumyan has also drawn attenticn to an 
important feature of radio galaxies, namely, the fact that they are 
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all objects with exceptionally high optical luminosity. This fact 
contradicts the colliding galaxy hypothesis and can be used as one 
of the arguments in support of the theory that radio galaxies form 


a special class of galaxies. Moreover, observations suggest that 
the emission line A 3727 originates from a gas cloud whose linear 
dimensions are of the order of 30 kpc. Even if the kinetic 


temperature is very high, it can be shown that the electregp and 
even proton concentration should not be less than 0.05 cm ~~. It 
follows that the mass of the interstellar gas in Cygnus A should be 
of the order of 3 x 1019 mM or even more. A galaxy with such a 

. high amount of gas in it can only be a very peculiar object. It re 
seems improbable that two peculiar galaxies with such exceptionally 
high gas contents should collide. One of the basic arguments put 
forward in support of the colliding galaxy hypothesis in the case 
of Cygnus A is tne existence of two bright condensations close to 
each other in that source,and this is interpreted as representing 
the nuclei of two colliding galaxies. However, the present author 
pointed out as far back as 1953 (Ref.2) that this can be interpreted 


as a single peculiar galaxy with a wide dark band across the middle, 
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similar to NGC 5128. The linear dimensions of this band in both 
galaxies are almost the same. Latest radio astronomical observations 
undoubtedly suggest that Cygnus A and Centaurus A give rise to radio 
emission of the same type. One would, therefore, expect that the 
galaxies Cygnus A and NGC 5128 are, in fact, related objects. 
Moreover, NGC 5128 can in no way be considered as a system of 
colliding galaxies. It is thus concluded that the Cygnus A source 
is either a peculiar galaxy of high luminosity and large mass with 

a wide dark band across its middle or, more probably, a multiple 
system with closely located nuclei. Using the theory of the 
decrease of brightness of expanding sources of synchrotron emission, 
it is shown that the extended source Centaurus A is a source 

similar to Cygnus A but in a later stage of evolution. Hercules A 
and Hydra A_ belong to the same type of source. Using the theory 
developed by the present author in Ref,15, it is estimated that the 
age of the Cygnus A source is about 10¢ years and the age of 
Centaurus A is between 10 and 3 x 10° years. The final conclusion 
is that all the radio galaxies are objects similar to Cygnus A and 
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Centaurus A but at different evolutionary stages, Using Cygnus A, 
Centaurus A and Virgo A as examples, it is shown that magnetized 
gas clouds (plasmoids) containing a large number of relativistic 
particles are ejected from the nuclei of these galaxies. The 
directions of ejection are, according to comparisons with 
observational data, close to the axes of rotation of these 
galaxies. These ejected clouds form extended sources of radio 
emission and are located symmetrically with respect to the, parent 
galaxies. They expand with velocities of the order of 10° cm/sec 


8 


and show a considerable decrease in their qacte luminosity, and 
8 


particularly brightness, in about 10/7 - 1 years, Supernovae are 
the most probable sources of relativistic particles in the central 
regions of galaxies. Since heavy elements are formed during such 
explosions, the total number of relativistic particles forming ina 
radio galaxy during its evolution can be estimated empirically from 
the observed chemical composition. It has been shown that at the 
early stage of evolution every galaxy (including our own) has all 
the characteristics of a radio galaxy. In radio galaxies of the 
Cygnus A and Centaurus A type, the process of nucleogenesis, 
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which is accompanied by the ejection of an enormous number of 
relativistic particles, was more rapid than in our own galaxy by 


several orders 


of magnitude andthis isexplained by their large 


mass. In the final section the density of relativistic particles 
in the various regions under consideration is estimated and it is 


concluded that 
gaseous medium 
in metagalaxy. 
Soviet. 
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SUBMITTED: 
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the process of formation of galaxies from a diffuse 
is still continuing and is a permanent phenomenon 
There are 36 references? 12 Soviet and 24 non- 
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(Life on other planets) 
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AUTHORS: Gringauz, K. Io, Kurt, Vs Go, Moroz, Yo Io; 
TITLE: An Ionized Gas and ‘Kast Electrons in the Vicinity of the 


Earth and in Interplanetary Space 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 5; 

pp. 1062 = 1065 

\v 

TEXT: As the results of the second Soviet cosmic rocket indicate, the 
first half of its orbit can be divided into four parts. The first ex- 
tends to a distance from the earth R = 22,000 km. Significant positive 
collector currents occur at all traps with negative or zero potentials. 
In the second part, from 22,000 km to 50,000 km, the collector currents 
varied between zero and several negative values. In the range fron 
50,000 km to 70,000 km (third part) negative currents occur in all 
traps. With R greater than 70,000 km (fourth part) the currents vary in 


all traps between O and 5 = 6:10°'° a, These results agree in all three / 
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Soviet cosmic rockets. Further the estimation of the jon coacentration 
was dealt with according to the data and it was determined that one 
must know the potential of the raceiver in this connection. This poten- 
tial depends on the fluxes of high-energy electrons (> 200 ev) and the 
most important. information on this was obtained with the help of the 
measurements of the three-electrode traps. From an extensive investi- 
gation it is seen that in the first part of the orbit the flux of elec- 


trons with an energy higher than 200 ev does not exceed 2010! 


Only electrons with more than 200 ev (flux 1°10° 2 2°10° en os6o") 
were found in the third part of the orbit. The existence of a third 
radiation belt, the lower boundary of which was at 30,000 km on 
February 2, 1959, follows from the characteristics of the results dis- 
cugsed here. Further, the influence of the photoelectric effect induced 
by ultraviolet solar radiation on the potential of the receiver is in- 
vestigated. As calculations show, the potential differs from zero only 
by several volts when with n, representing the ion concentration in 


=2 1 
cm .£eC « 
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the plasma, n, 210 cm “9 ana temperature is not too high (T = 104 sae 


Reference is ae to the existence of the plasma of the earth corona, 
which is found at about R » 15,000 km. Calculated and experimentally 
determined concentration distributions of the ions as dependent on R 
are graphically represented in Fig. 3. A steep drop of the ‘ion concen- 
tration begins eat 15,000 km; this fact requires more exact study. Only 


an upper limit of 30-60 em” can be given for the ion concentration 

in the range of R greater than 22,000 km. The authors mention among 
othera V. G. Fesenkov (Ref. 10). There are 3 figures and 12 references: 
7 Soviet, 3 American, 1 English, and 1 German. 

PRESENTED : March 1, 1960, by A. L. Mints, Academician 


SUBMITTED: February 24, 1960 


Card 3/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5" 


SS cwEr 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5 


LGlih3 
Soe P/048/61/000;'203 002/004 
Ef 2d 1004/1204 
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- 


TITLE Ionized gas and fast electrons in the vicinity OP Earth and in in interplanetar space 
PERIODICAL — Astronautyka no. 3, 1961, 8—10 


TEXT — The purpose of this work is to analyze the distribution and nature of radiation in the space surroun- 
ding earth with regard to the resultant danger to manned space flights. Data gathered by the second 
Soviet cosmic rocket show that four different concentrations of ions can be distinguished along the first half 
af its trajectory. In the first por\tion, extending up to R = 22,000 km (R — the distance from the surface of 
earth), all counters with negative or zero potential registered high positive collector currents whi:e in counters 
with + [8 v charge relative to the housing, the currents were either small and negative or zero. In the second 
pertion, between 22,000 and 50,000 km, the collector currents varied between zero and negative values. The 
third portion, $0,090 — 70,000 km, showed negative current in all traps. Above 70,000 km current values 
were as in portion 2. The current variations in the “+ 15 V” trap indicate that the electron flux in the outer 
radiation belt 1s below 2-107 cm~2 sec~!. This contradicts the established idea that there exist large electron 
streams of E = 20 to 30 kev in the maximum region of the outer radiation belt. It is assumed that the density 
of the kinetic energy of the electrons there, is by several orders of magnitude smaller than the energy deasity 


of the magnetic field of earth. There are 3 figures. 
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File £032/E114 
AUTHORS: Gringauz, K.I., Kurt, V.G., Moroz, V.I., and 


Shklovski I.S. 
TITLE: Ionized gas and fast electrons in the earth's 
neighbourhood and in planetary space 


PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye sputniki Zemli. 
No. 6. Moscow, 1961. pp. 108-112 


TEXT: This paper was first published in Doklady AN SSSR, 
Vol.132, page 1062, 1960. 

K.I. Gringauz, V.V. Bezrukikh, V.D. Ozerov and R.E. Rybchinskiy 
(present issue, page 101 - Ref.1) showed that the first half of 
the trajectory of the second Soviet space rocket can be divided 
into four parts, namely: 1) distances up to R = 22000 km (R is 
the distance from the earthis surface) where all the traps with 
negative or zero potential recorded appreciable collector currents, 
while the trap whose potential relative to the body was + 15 V ~ 
showed either very small negative currents or no current at all; 
2) distances in the range 22000-50000 km, where collector currents 
in all the traps varied between zero and some negative values 
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(Ie <6 x 10-10 amp); 3) distances in the range 50000-70000 km 
where negative currents were recorded in all the traps and the 
absolute maximum and minimum currents were 107-9 and 3 x 10-10 amp 
respectively; 4) distances greater than 70000 km where currents in 
all the traps oscillated between zero and approximately - (5-6) x 
10-10 amp, which apparently represents the maximum photoelectris 
current due to the inner grid which is intercepted by the collector. 
The overall trend of the results was found to be the same for all 
the three flights of Soviet Space rockets, Analysis of all the 
results has led the present authors to the scheme indicated in Fig.2 


in which 1 is the 'inner' belt, 2 is the 'outer' belt, %3 is the 
third belt (now postulated), and 4 is the geomagnetic equator, 

In the region of between 50000 and 70000 km the negative currents 

of all the traps, which reached 10-9 amp, can only be eprtatned b 


electrons with energies in excess of 200 eV and Ne~ 10% - 2x10 
em~2sec-l, The third belt therefore consists of relatively low 
energy electrons which explains why previous experiments did not 
detect its presence. Experiments carried out from the third Soviet 
artificial satellite (Ref.8: v.1., Krasovskiy, I.S. Shlkovskiy, 

Yu. I. Gal'perin, Ye.M. Svetlitskiy, Dokl. AN SSSR, V.127, 78, 1959) 
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at R = 1800 km and above moderate geomagnetic eit tiudee indicate the 
presence of electrons with about 10 keV (up to 3 x 10 cm72sec~1), 
This may mean that in the region of the radiation belts the 
concentration of soft electrons is a minimum. However, the 
experiment reported in Ref.8 was not simultaneous with that 
described in the present paper. The readings of the trap with zero 
potential over the first section of the trajectory can be used to 
estimate the plasma ion concentration. Fig.3 shows the plasma ion 
concentration as a function of the distance from the earth's 
surface [1 - theoretical distribution with T = 1.8 x 103; 

2, 3, 4 - experimental results with T = 1800, 1000 and 5000° 
respectively; points a and b represent measurements at 470 

and 800 km respectively (third artificial earth satellite) ]. 

It follows from Fig.3 that the plasma is not the interplanetary 
ionized gas, and in fact it is an extended shell which is a part 

of the ionized component of the outermost part of the earth's 
atmosphere, i.e. that so called geocorona, 

There are 3 figures and 12 references: 7 Soviet and 5 non-Soviet. 
The four most recent English language references read as follows: 
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« Van Allen, L.A. Frank. Nature, V.183, 430, 1959. 

» Van Allen, L.A. Frank, Nature, V.184, 219, 1959. 

» Van Allen, C.E. McIlwain, G.H. Ludwig. 

Geoph. Res., V.64, 271, 1959. 

; H.C. van de Hulst., Light Scattering by Small Particles. 
London, 1957. 


J. 
J. 
J. 
Jo 
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AUTHORS: Krasovskiy, V«I., Shklovskiy, I.S., Gal'perin, Yu.l., 
Svetlitskiy, YesM., Kushnir, Yu-.M. and 
Bordovskiy, GA. 


TITLE: Discovery of Approximately 10 keV Electrons in the 
Upper Atmosphere 


PERIODICAL: Akademiya SSSR. Iskusstvenyye sputniki Zemli. 
No. 6. Moscow, 1961, pp- 113 - 126 


TEXT: Prior to experiments carried out with the aid of 
artificial Earth satellites, it was assumed that the natural 
glow, heating, and ionization of the upper atmosphere was largely 
due to hard electromagnetic radiation of solar origin. It was 
considered that corpuscular radiation (protons, a-particles and 
electrons) could only penetrate the atmosphere in the polar 
regions and thereby give rise to geomagnetic disturbances and 
aurorae. It was found that aurorae were frequently initiated 
by protons with a considerable velocity spread. However, in 
many cases, hydrogen-emission was not observed and the appearance 
of aurorae was provisionally associated with electrons having 
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energies up to a few hundreds or thousands.of eV. An attempt 

was then made by Krasovskiy et al (Ref. 3 - UFN, 64, 425, 1958) 
to detect these electrons from the third Soviet artificial 

Earth satellite. The apparatus employed consisted of two very 
thin phosphors covered by aluminium foils. The scintillations 
were recorded by photomultipliers and the amplified photo=- 
multiplier signal was stcred and later telemetered to Earths 
Owing to the presence of the aluminium foils (which were of 
differing thicknesses) it was possible to estimate both the 
intensity and the energy of the electrons which were most 
effective in exciting the phosphors. A particular feature of 
this apparatus was that it was sensitivie only to electrons and 
did not respond to protons and photons of comparable erergy> 

The apparatus indicated the presence of large electron currents 
at altitudes up to 900 km in the region of the southern part of 
the Pacific Ocean, the energy of these electrons being of the 
order of 10 keV. These currents were often so large that the 
apparatus gave off-scale readings since such high currents were 
not expected. In the case of these off-scale readings the energy 
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flux exceeded 100 erg ear reee- at altitudes up to l 900 km 
from the Earth's surface. Fig. 2 shows the calibration curves 
for the two detectors employed in this experiment. The dashed 


, ‘ - 2 
lines correspond to aluminium foil of o.8 x 10 3 g/cm and the 
continuous lines correspond to aluminium foil of 


o.4 x 107? g/om”. The numbers on these lines indicate the 

energy of the electrons in keV. These calibration curves 

were obtained in laboratory experiments using parallel beams 

of mono-energetic electrons. The current density of monochromatic 


electrons (A/cm) is plotted along the vertical axis ani the 
telemetric channel number, which is proportional to the 
logarithm of the photomultiplier current, along 

the horizontal axis. Fig. 3 shows the difference AK between 
the logarithmic-scale divisions of the two detectors as a 
function of the energy of the electrons used in the calibration. 
The ratio of the photo-currents of the two detectors depends 

on the energy of the electrons or, more precisely, on the form 
of the energy spectrum. This relation was determined in 
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preliminary laboratory experiments with mono-energetic electrons. 
The form of the energy spectrum recorded by the satellite is 
unknown and comparison of the readings produced by the two 
detectors can only be used to estimate an equivalent energy. 


Thi : ; 
his equivalent energy Equiv is defined as the energy of a 


monochromatic beam which gives the same photo-current ratio for 
the two detectors as the observed value. Proceeding along 
these lines one can also define an equivalent current and an 
equivalent energy flux. It can easily be shown that these 
equivalent quantities give, in fact, the lower limits of the 
measured quantities. Consideration of the telemetric records, 
a number of which are reproduced in the present paper, showed 
that the most frequently recorded energies occurred in the 
neighbourhood of 14 keV. Since the sensitivity of the 
apparatus is considerably higher for high-energy electrons, it 
follows that in the case of non-monochromatic electrons the 
maximum flux corresponds to an energy below 14 keV. This 
maximum can be determined if some energy-distribution function 
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is wsumed. It is estimated that the energy flux associated 
with these currents, which may reach the lower layers of the 


atmosphere, is at least 1 erg cm "sec. The discovery of 
large currents of 10 keV electrons is of particular importance 
to the understanding of many geophysical phenomena. For ; 
example, it is interesting to note that appreciable 
intensities of such electrons first appear at the geomagnetic. 
latitude at which increased ionization was previously recorded 
in the F-layer and which could not be explained by hard 
electromagnetic radiation of solar origin. The existence of 


these electron currents may lead to the explanation of ionization 
irregularities in the upper atmosphere. Acknowledgments are 

made to §.Sh. Dolginov, V-V- Beletskiy and Yu.V. Zonov for 
determining the orientation of the apparatus relative to the 
magnetic field. There are ll figures and 15 references: w 

12 Soviet and 3 non-Soviet. : ‘ 


SUBMITTED: December 9, 1959 
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AUTHOR: Shklovskiy, I, S: 
TIPLE: Ultraviolet radiation and soft X-radiation of the Sun 
PeaRIODICAL: Uspekhi fizicheskikh nauk, v. 75, no. 2, 1961, 351 - 388 


THAT: The results of ionespheric observations of ultraviolet radiation 
of tne Sun are compiled in Table 1, Ya. P. Al'pert (ZhETF 18, 995 (1948)) 
4 
found Meee = 4910 "em* sea for the Fy layer. According to observation 
data, there is an inversion of the kinetic temperature in the upper layers 
of the sclar atmosphere (upper chromosphere and corona). The solar corona, 
regarded as a very hot plasma, is a source of ultraviolet radiation and 
soft X-radiation. On the periphery of the solar disc, the brightness of 
uitraviolet light must vary discontinuously as the corona is transparent to 
the proper ultraviolet radiation, and the Sun shields off a considerable 
part of this radiation. The far ultraviolet solar radiation originates 
aimost entirely from the corona. The corona is not transparent to the 
aliowed ultraviolet and X-ray lines originating in it. Above the active xX 


Card 1/4 


pane 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5" 


5 


“APPROVED FOR RELEASE: 08/23/2000 TA-RDP86-00513R001549620018-5 


$:_ GARAGES UE EROTTR Gf Mac obo ih roe eI 


293C2 , 
$/053/61/075/002/007 ,/007 
Ultraviolet radiation... B125/B102 


radiation, the corona is especially thick and there are probably more or 
less bright "spots" of ultraviolet and soft X-radiation. The second 

part of the present paper presents a review of the principal results of 
observations of the ultraviolet and soft X-radiation of the Sun by means 
of rockets and artificial satellites. A. V. Yakovleva et al- (Izv. 

AN SSSR, ser. geofiz. 9, 1099 (1958)), G. S. Ivanov-Kholodnyy, G. M, 
Nikol'skiy (Astron. zh. 38, 45 (1961)) are mentioned, In 1961 it has been 
found that the upper chromosphere and the intermediate region between P 
corona and chromosphere make the greatest contribution to the ultraviolet 
region 912< %<1000 &. A considerable temperature gradient seems to exist 
between the upper chromosphere and the inner corona. The fluxes of very 
hard X-ray-quanta of dozens and hundreds of kv ere a new, very interesting 
phenomenon, which can last for some minutes. The energy flux of photons 


of +20 kev amounts ere ag erg/cm*. These photons penetrate into the 
Earth's atmosphere down to an altitude of _,45 km, The third part deals 
with the influence of hard solar radiation upon the ionization of the 
Earth's atmosphere. Only the most general considerations concerning the 
origin of the various ionospheric layers are taken into account. The most 
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intense emission beyond the edge of the Lyman Series is concentrated a) 
immediately near the edge in the region 912-> %.>850 A; (This radiation 
is caused by the upper layers of chromospheric floccules. ) b) in the 
radiation beyond the edge of the ionized helium series; (This radiation 
originates from the intermediate radiation of the solar atmospheve.) c) 
in many other bright lines, the brightest of which ere due to He I, O II, 
O III, 0 IV, OI, N IV, and C III. Also these lines originate from the 
intermediate region. In the formation of the ionospheric F layer, hard 
corona radiation is of minor importance. The E layer is due to the 
photoionization of oxygen and nitrogen by the hard corona radiation 

we TS: “Ae Observations during total solar eclipses clearly show that the 
hard photon radiation that ionizes the E layer originates from the corona 
Experimental and theoretical results are in good agreement. The results 
of rocket astronomy and of the theory of the solar corona and 
chromosphere permit an expianation of all the phenomena observed in the 
Earth's atmosphere. There are 2) figures, 3 tables, and 52 references: 
12 Soviet and 40 non-Soviet. The three most recent references to 
English-language publications read as follows: G. Elwert, J. Geophys. 
Res. 66, 391 (1961); Sky and Telescope 20, no. 3, 143 (1960); A. 3, 
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AUTHOR: Shklovskiy, I.5. 


re td 


TITLE: Supernovae explosions and the interstellar medium 


PERIODICAL: Astronomicheskiy zhurnal, v. 359, no. 2, 1962, 
209 - 215 


TEXT: It is pointed out that the kinetic energy of the 
envelopes of supernovae is exceptionally high. In the caze 
of type II supernovae the mass of the envelopes may reach 
several solar masses and the velocity is of the order of 


n 
5 x 10° -~ 7x 10° cm/sec. The kinetic energy of the ejected 


envelopes may reach up to 10° ere. The envelope material 

is eventually slowed down by the surrounding medium and the 
kinetic energy of the envelope and the gas heated by it 
continuously decreases. The problem arises therefore as to 

what happens to this energy. It is stated that this problen 

has not as yet been analyzed. A review of available information 
leads the present author to tne conclusion that, in the cause of 
"young" supernovae, this energy is not transformed into radiation. 
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Tie author argues that a supernova explosion in an interstellar 
medium may be looked upon aS a strong adiabatic explosien in a 
medium with constant specific heat. Use is made of the self- 
simulating solution for a strong explosion to inves :igate 
the disturbance of the interstellar medium due to the explosion. 
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‘\x-ray astronomy by supersensitive counters. These counters are coated with 
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ldrop to zero it was inferred that x radiation originates in the solar atmosphere i 
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| ABSTRACT: ‘The author discusses the likelihood of the existence of inhabited 
planets and the problem of establishing contact with civilizations on other 
planets, Mention is made of some concrete achievements of science in the Ber aoue 
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} evaluation of likelihood of extraterrestrial life, Recent research indicates a [ok 

| large scattering of planetary systems in our galaxy, and reference ‘is made to the |: 

{ discoveries of Van de Camp in the field of photographic astrometry. Further. | 

information on the nature of life, its origins and development, comus from the | 

{ study of molecular biology, biophysics, and biochemistry, A third ‘important area [..’: 

| of resoarch is the field of radio astronomy. Of special importance for establish-|° =:* 

{ ing interplanotary communication is tho development of quantum amplifiers of” ifs 

' radiation (masers) and of antenna devices with large equivalent surfaces, Devel- |. 

| opments in the field of cybernetics are important for complex analyses, for au- — 

; tomata problems, and for the creation of quasi-rational machine forms of "life", . 

| The question of existence of higher forms of life on other planets is approached |. °: 
from the consideration of what is necessary in a world to generate rational life. !.:. 

| The author takes the viewpoint that, in spite of a possibly long and continuous» 

evolution, the chances of existence of a rational form are still small for a Shad 

| single planet. Several philosophical and technological aspects of ‘interstellar =|... 
communication by travel and by electromagnetic radiation are discussed. The com= 

| ments and recommendations of G, A. Gurzadyan*JYa, B, Zel'dovich, Vi t ne 
B,._V. Kukarkin, and D. Ya. Martynov,concerning the content of the article are -; 
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TITIE: The reason for the absence of flares of the Supernova II type in the irregu- 
lar galaxies 


SOURCE: Ref. zh. Astronomiya. Otdel'nyy vypusk, Abs. 7-51.333 
REF SOURCE: Astron. teirkulyar, no. 312, yanv. 12, 1965, 4-6 
TOPIC TAGS: galaxy, galactic structure, galactic radiation, hot star, galaxy spectrum 


TRANSIATION: Possible reasons are discussed for the absence of flares of Supernova 
type in irregular galaxies e hypothesis is offered that a reason may be found in 
the great variations in the velocity of axial rotation of the atars of early spectral 
classes (potentials of Supernova II type) and in the irregular and spiral galaxies. 
In irregular galaxies, due to conditions causing the formation of massive hot stars 
out of the interstellar medium, the velocity of their rotation is possitly toolow. 
{sis may perhaps explain the abnormally high luminosity of Supernova I type in irreg- 
ular galaxies. A verification of this hypothesis, with the help of a srectroscopic 
study of Magellan Clouds, is desireable. M. Frolov. 
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/SOURCH: Astronomicheskiy zhurnal, v. 43, no. 4, 1966, 747-753 


TOPTC TAGS; supernova, radio astronomy, galaxy 


AOSTRACT: As a result of the pressure of very hot plasma, it is argued that the 
coronal Line emission, particulary at \ = 5303 (Fe XIV), should be observable in some 
i "old" remnants of type-II supernovae outbursts. Appreciable fluxes of so-t x-ray 

| quanta can be expected from younger remnants of type II supernovae outbursts (parti- 

; Cularly from Cas-A). An independent determination is made of the distance to the LMC 
‘py the radioastronomical method based on an analysis of observed sources -- remnants 
of type-II supernovae. The frequency of such outbursts in the LMC is estimated to be 
‘about one every 10,000 yr. The theoretical luminosity function of remnants of type-II 


supemovae outbursts of a given glaxy is determined. Orig. art. has: 12 formulas. 


| SUB CODE: 03/ SUBM DATE: O7Feb66/ ORIG REF: 005/ OTH REF: 004 


ier 


Card 1/1 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620018-5" 


0018-5 


Aes EE 


"APPROVED FOR RELEASE: 


Remanent radiation of the universe and population of the rotational leveis 


‘oliar molecules 


We 


of zh. Astronomiya, Abs. 8.51,.376 


Astron, tsirkulyar, no. 364, marta 29, 1966, 1-3 


SOURCE: 
CGS: molecule, optic thickness, stcllar population, intergalactic space, 


nent cadio emission 


A 
interstcliar space, rema 
ABSTRACT: Vhe influence of remanent radio emission on the condition of matter 

stellar space is analyzed, It is pointed out that the popula- 
tion of low roiational levels of interstcllar molecules musi be regulated by 
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cosmic sources of synchrotron radiation 


SOURCE: Ref, zh, Astronomiya, Abs. 9,51, 292 
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TOPIC TAGS: proton, x ray emission, electron interaction, synchrotron, proton 


ABSTRACT: The author investigated the possibility of generating hard x-ray 
emission as a result of interaction of relativistic electron in sources of synchro- 
tron radiation, with photons of the relict level. The detection of hard x-ray 
emission in an interval of 1.7—8.7 A (generated by relativistic electrons with an 
energy of 108—109 ev) would allow (with some additional suppositions) the deter- 
mination of the relativistic proton content of a number of sources, The Centaurus 
A radiation source is suggested as most convenient for such an experiment, 
Bibliography of 7 titles. G, Sholomitskiy. [Translation of abstract] [NT] 
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ABSTRACT: The vossible mechanism of x-ray emission of the radio 
galaxies Cyg A and Vir A is analyzed. For this purpose, tne physi fcal 
conditions in tne “optical” congeners. oe of Cyg A and ia particular, 
“ are investigated. The possibdle 


the mass of the gas (1—3) + 10% 


cause of x-ray emission of Cyg A may pe thermal (decelerating) radiation 
The continuation of this radiation 


in the central part of idan source. 
into the optical range is the ooserved continuous Spcey eu of the t—- 
=5.107) should exceed 


central part of Cyg A. The mass of not plasma ie 
rolls Cana ReLvely dense, cold conéensation in this plasma causes 
these condensations are similar to 
ay emission 


the optical radiation. By Aes 
tionary concensations."” Another possidle cause of x-r 


Card 1/2 _ UDC: 523.164.h2 ee es 


a 


ener eet tres ern 


EOE T - ate fs Ree 
ye NX may be the continuing activity of its nucleus, the é: 
» th 


Re eee ‘ tan ; : cezmensions 
as en ne very small, The situation may be similar in fae 
as go Ve ig altnough the i of 43 

ae E possibility that x-ray radiation of this 


Os’ tne ABPROVED FOR GRELEASE: de/33) 200": °"ché-ROPae WON EIROO1S49E200%8- 


eaenety, , on Source 
i acio galaxies is connected with the continuing activity of their 
wilt ne 


nuclei, a et ee of tne & 
e flux of this rediation nm i 
ay 0 : 
SEI G: art. has 6 formulas and 1 figure. ane Sree rg 
Prone. tras mo rr 
SUB CODE: 0O3/ SUBM DATE: 1lOApr66/ ORIG REF: OO9/ OTH REF: 009 


rote 


“DRPROVER FOR Ree shige onto CURR SO. vrai i vee a lichen en 2 


Sipser “StS oe Sorte, 


DUDKIN, M.$.; SHKLOVSKIY, I.Sh. 


Production of fodder yeasts fron wheat wastes. Izv. vys. ucheb. 
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DUDEIN, M.S.; SHKLOVSKIY, I.sSh, 


Hydrolysis of hemicelluloses in the lemmas of barley. Izv. vys. 
ucheb, zav.$; pishch, tekh, no,1:36—42 '58, (MIRA 12:8) 


1, Odesskiy tekhnologicheskiy institut iment I,¥. Stalina, Kafedra 
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TITIE: New method for evaluating the density of intergalactic gas LAW 
CITED SOURCE: Astron. tsirkulyar, no. 303, iunya 12, 1964, 3-6 


TOPIC TAGS: .gadtactic, galactic mass, spectral line, resonance line geology 


VFB 
TRANSIATION: A new method is proposed for evaluating the density of interzalactic’” 
gas based on MgII (A 2800). Since the second potential of Mg fonization is fairly 
high, the ratio of MgII/MgIII would be no smaller than that of HI/HIZ. In areas of 
neutral hydrogene, magnium must be primarily in an MgII state, and in the spectra of 
quasistellar objects the absorption of the MgII resonance line should be observable. 
Because such an absorption is not seen, it is possible to evaluate the density of the 
intergalactic Mg and thence, considering the problem of its relative abundance, the 
density of H. The sensitivity of this new method is at least 10 times higier than 
that of the radio method. Bibliography: 8 . 
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Effect of some reducing agents on the gluten of flour pretreated 
with ethanol, oleic acid, formalin, and copper sulfate, Trudy 
VNIIZ no.382183-192 '60. (MIRA 15:12) 
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ZASLAVSKIY, IeAe, inzhener, redaktor; KROKHALEV, V.Z., inshener, redak- 
tor; SOSKIN, M.D., inshener, redaktor, 


{Manual for the mechanic in a metallurgical plant] Spravochnoe ruko~ 
vodstvo mekhanika metallurgicheskoge szavoda, Isd.3., ispr.i dop. 


Moskva, Gos, nauchno-tekhn, isd-vo lit-ry po chernod i tevetnol metal- 
lurgii, 1953. 1112 p. (MLRA 7:4) 
(Mechanical enginsering~-Handbooks, manuals, etc.) 
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PHASE I BOOK EXPLOLTATION 30V/5460 
Leningradskly metallicneskly gavod, Otdel tekhnicheskoy informatsil, 


Nekotoryye voprosy tekhnologil proi:vodstva turbin (Certain Problems 

in the Manufacture of Turbines) Moscow, Hashgiz, 1960. 398 p. 

(Series: Its: Trudy, VyP- 7) ‘Errata slip tneerted. 2,100 copies 
printed. 


Sponsoring Ageney: RSTSR. Sovet narodnogo khozyaystva Leningrad- 

skozo ekonomicheskogo administrativmnogo rayona, Upravieniye 

tyazhclogo mashinostroyentya, and Leningradsicly dvazhdy ordena 
Lenina matallicheskly zavod. Otdel tekhnicheskoy 4nformatsii. 


Ed. (Title page): G, A. Drobilko; Editorial Board: Resp. Ed. a. A. 
Drobilko, B. A. Glebov, A. i. Hayzel', and M. kh. Mernik; Teoh. 


Ed,: A. I. Kontorovich; Managing Ed. for Literature on Nachine- 
Building Technology! Ye, P,. Naumov, Engineer, Leningrad Depart- 
ment, Hashgiz. 


PURPOSE: . This collection of articles is Antended for technical 

personnel in turbine plants, institutes, planning organizations, 
as well as for production innovators. 
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Certain Problems (Cont. ) SOV/5460 


COVERAGE: Tne experience of the LMZ (Leningradskiy metallicheskly 
zavod - Leningrad Metalworking Plant) in the manufacture of modern 
large-capacity turbines 1s presented. Methods for the rationali- 
zation of basic manufacturing processes and for the’ mechanization and 
automation of manual operations are given. Descriptions of attach- 
ments and tools designed by Liiz for improving labor productivity 
and product quality are provided, and advanced inspection methods 
Giscussed, References accompany some articles. No personalities 
are mentioned. There are 26 references: 25 Soviet and 1 English. 
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L'VOVSKIY, Pavel Grigor'yevich; PAL'KOV, Ye.V., prof., doktor tekhn. 
nauk, retsenzent; SHKLOVSKTY, M.V., inzh., retsenzent; 
GURVITS, A.I., inzk., retsenzent; HOSENKO, S.M., inzh., 
retsenzent; SAKHARIN, N.N., inzh., retsenzent; SOSKIN, H.D., 
inzh., red.; BALAZOVSKIY, M.Ya., ingh., red.; CHAPAYKINA, F.K. 
red, izd-va; KRYZHOVA, M.L., red.iad-va; MATLYUK, R.M., tekan. 
red.; TURKINA, Ye.D., tekhn. rede 


[Manual for mechanics in metallurgical plants] Spravochnoe ruko- 
vodstvo mekhanika metallurgicheskogo zavode. Izd.4., ispr. i 
dop. Sverdlovsk, Metallurgizdat, 1961. 1105 p. (MIRA 15:3) 
(Mechanical engineering) 
(Metallurgical plants—-Equipment and supplies) 
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SHKLOVSKIY, M. Ya. 
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(Bridge construction) 
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1, Glavnyy tekhnolog mostostroitel'nogo tresta No. 2 (for 
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30 Vedushchiy konstruktor Uglichskogo remontno-mekhanicheskogo 
zavoda (for Mishler). 


(Cranes, derricks, etd.) 


(Bridge construction—Equipment and - supplies) 
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